These observations are based on the examination of sections of bones from 49 pigs. Of these 36 had no sign of clinical lameness, and the illustrations for this paper are taken from this group. They were of various breeds and varied in age from 47 to 160 days. Most of them were killed by exsanguination after anaesthesia induced by pentobarbitone sodium. Bones were fixed whole in neutral 10% phosphatebuffered formalin. Blocks were usually cut parallel to the long axis of the bone and roentgenograms of them prepared to serve as a guide to the position of calcified material. They were then decalcified with sodium ethylene diamine tetraacetic acid, embedded in paraffin wax, and cut at approximately Tu, Haematoxylin and eosin (H & E), periodic acid-Schiff (PAS), Hcidcnhain's azan, alcian blue, and toluidine blue stains were used as appropriate.
Results
The following deviations from the normal pattern of epiphyseal disk cartilage were found:
Eosinophilic streaking ( Fig. 1-3 ). Amorphous, eosinophilic, PASpositive streaks ran vertically, obliquely, or horizontally through the epiphyseal plates of the majority of the bones examined. They were often associated with eosinophilic patches or local elongation of the columns of chondrocytes. Eosinophilic patches (Fig. 4) . These were irregular areas of amorphous eosinophilic, PAS-positive material. Most of them lay in the resting zone of cartilage, close to the epiphysis, and often close to an epiphyseal blood vessel.
Serial sections of 1 longitudinal block of bone and "a transverse block through an epiphyseal disk ( Fig. 5 ) revealed the eosinophilic streaks and patches to be cracks in the ground substance of the cartilage. Most of these cracks were thin, but sometimes they widened into cavities. An eosinophilic streak was therefore interpreted as a transverse section of a thin crack, whilst a patch might be either a longitudinal section of a crack or a section through a cavity. Considerable variation in the extent of these lesions occurred, but there was never any cellular reaction within the adjacent cartilage.
Local irregularity of the lengths ofcolumns ofcartilage cells. This usually consisted of increased numbers of proliferating and hypertrophying cells. It was often associated with eosinphilic streaks and excessive osteoclastic activity in the adjacent metaphysis, (Fig. 6 ) although it also occurred without any underlying abnormality of bone.
Endochondral osseous cfysplasia. In some cases eosinophilic material lying at right angles to the line of growth of the columns of chondrocytes, occurred in a position where, normally, calcification and ossification of the cartilage would be expected. It appeared to interrupt this process and as a result the chondrocytic columns became elongated. The extent of this lesion varied enormously, from small local overgrowths ( Fig. 7) to one of such length that a sub-centre of ossification could form within its thickness ( Fig. 8 ). In mild, or perhaps early, cases the formation of trabecular bone was simply halted, but in more severe cases the eosinophilic substance was replaced by fibrous tissue and bony trabecula were formed from this precursor. The term endochondral osseous dysplasia is proposed for these lesions.
Aberrations in the direction oIgrowth of the columns of cartil~ge cells. Where the plane of the epiphyseal cartilage was irregular, some columns of chondrocytes took a curved course with only the metaphyseal end of the columns growing in the same line as the trabecular bone. The normal hypertrophy of the cartilage cells metaphyseally was prevented in some of these columns.
Incidence of lesions. The same section frequently contained more than 1 kind of change; eosinophilic patches occurred most often in cartilage with a high incidence of other lesions (Table I) . Eosinophilic streaks occurred from 8 weeks of age until the epiphyseal cartilage ceased growing or ossified. There was a peak in the incidence of more severe lesions at about 5 to 6 months of age. r.esions were not correlated with sex. The pigs in certain strains tended to have changes in corresponding positions. ..
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Discussion
Normality is rarely easy to define in biological material, and the view that eosinophilic streaks and patches were normal to the pig epiphyseal plate might well be justified were it not that they take their place as 1 end of a natural progression which leads to patently pathological mild endochondral osseous dysplasia. Where eosinophilic streaks run parallel to the line of growing chondrocytic columns it is clear that they cause little harm. However, where they run at right angles to the line of growth, the normal processes of ossification must inevitably bring them to the ossifying zone where they will interrupt the metaphyseal blood supply to the cartilage. TRUETA and AMATo6 have already shown that this will lead to cartilaginous overgrowth. It is possible that other mechanisms which interrupt the metaphyseal blood supply to the epiphyseal plate may come into play in the formation of more severe endochondral osseous dysplasia; WALKER et a1. 8 have suggested that pressure alone be sufficient to cause this lesion. This theory is supported by the work of TRuETA and TRIAS? who found similar lesions in the epiphyseal plate of rabbits after they had been subjected to experimental compression. Those epiphyseal cartilages in which endochondral osseous dysplasia was most often found, also have the greatest incidence of eosinophilic streaking. There is, however, no better reason than this for supposing that eosinophilic streaks always precede such dysplasia. FELL, JONES, and BOYNE 2 have found similar lesions in the distal ulnas of wild East African warthogs, which suggests that endochondral osseous dysplasia is not the consequence of intensive husbandry. Members of 1 particular strain of pigs, studied over 3 generations, that tended to develop similar signs of clinical lameness, also had a consistent distribution of endochondral osseous dysplasia in their epiphyseal cartilages.
Bone is able to remodel itself with almost fluid ease, but cartilage has no such facility. It may be, therefore, that the remodelling process redistributes the strains within a cartilage in a manner for which it be unable to compensate, and as a consequence, cracks be formed. Cartilage cells in thick plates probably take longer to grow down from the ., ..
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resting zone to the calcifying zone than in thin ones. The cartilage of which these form a part would be at risk longer, and therefore during more extensive bone remodelling. This may explain the high incidence of endochondral osseous dysplasia in the epiphyseal plate of the distal ulna, which, for most of its growing period, is of greater thickness than any other. As cracks are formed distant from any blood supply, healing in the normal way would be impossible and the cracks simply fill with tissue fluid. Aberrations in the direction of growth of columns of cartilage cells and in the thickness of plates have been observed by the SILBER-BERGS5 in STR/IN mice. One would not have throught that excessive pressure would develop in the epiphyseal cartilage plates of such tiny animals as these.
Extensive endochondral osseous dysplasia in the distal ulna, such as has been described by WALKER et al. 8 and herein, can amount to a virtual fracture of the bone at its metaphysis. Because the ulna is so well bound to the radius this does not appear to cause the pig much distress, but if there were strains of pigs in which these lesions developed severely in the femoral head, the consequences might be more disastrous. Thus endochondral osseous dysplasia may be an essential factor in the genesis of epiphysiolysis", It seems probable that there be no single cause of these lesions, and that there may be other explanations for them besides pressure alone, or the interruption of the blood supply by eosinophilic streaks. The finding of these lesions in clinically normal as well as lame pigs should make one hesitate before attributing a clinical condition to them. The penetration of the epiphyseal cartilage by blood vessels as described by BULLOUGH and HEARD 1 appears to have occurred in the healing phase of severe endochondral osseous dysplasia. It could be argued equally well that abnormal pressures put upon the joint by the abnormal gait caused the lesion, as that the lesion accounted for the lameness.
Summary
Histological examination of epiphyseal cartilages from 36 clinically normal, immature pigs of varying age, sex, and breed, revealed a high incidence of eosinophilic streaking and patches, irregularity in the length of columns of chondrocytes, disturbances in the metaphyseal blood supply to the plate, and local abnormalities in cartilaginous growth. It is concluded that these change arc pathological, but not a cause of 'leg weakness' in pigs.
Zusammenfassttng
Die histologische Untersuchung der Epiphysenknorpel von 36 klinisch normalen, nicht-erwachsenen Schweinen von verschiedenem Alter, Geschlecht und Rasse ergab eincn hohcn Anteil eosinophilcr Streifen und Flecken, Unrcgclmassigkcitcn in der Lange dcr Chondrozyten Saulcn, Schaden der metaphyscalcn Blutversorgung der Platte und Iokale Abnormalitatcn des Knorpelwachstums.
Es wird angenommen, dass dicse Veranderungen pathologisch sind, aber nicht Ursache der «leg weakness» der Schweine.
